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New Alternative Methodologies -
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Standard toxicity testing is costly, _
time consuming and requires many Growing concern over lack of
animals toxicological data

&

5000 animals / chemical

Chemicals on
the market

Costs

Test duration €2,000 - €2,000.000
30 - 720 days

Chemicals

Only 10 -20%
has been
/ fully assessed

Avian reproduction study (OECD TG 206)
Animals: > 200

Test duration: > 30 weeks

Cost: > $250,000

1900 2000

https://www.oecd.org/chemicalsafety/testing/adverse-outcome-pathways-molecular-screening-and-
toxicogenomics.htm



Toxicity testing in the 21st centur)L
A vision and a strategy

K EERESE (National Research
Council) O¥iEE  (2009)
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Tox21 ConsortiumiZ L AREREDHERE
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2018 HERXIROIEK
» The US Federal Tox21 Program: A Strategic and Operational Plan for Continued Leadership
(doi: 10.14573/altex.1803011)
« REAMBRDR—F7 VA ZHKRTHZL
o invitro FAER R OEANIIRRIZ LTS Z &
o REED invivo HERBRT—& 2B L, invitro BRI T S RIENE N2 TS 2 L
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*  U.S. Environmental Protection Agency (EPA), National Toxicology Program (NTP) headquartered at the National Institute of Environmental
Health Sciences (NIEHS), National Center for Advancing Translational Sciences (NCATS), and Food and Drug Administration (FDA)



KERERER (US EPA) BRARLT

DJ%%FH%&»\%TU@M&@%
New Approach Methods (NAM)
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These so called “novel alternative methods” or NAMs, which include computational modeling and predictive technologies,
cell-free methods and assays and cell-based culture models, hold tremendous promise when applied to the appropriate
scientific inquiry.
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NAM® B 5 R 2R 3572 D) (2023.12) s
1 A HINAMSO B 15 o 4L METHODS g
2. mrnE CHAEH RIRER T —& By FOTE M
3. NAMELF O K bidiss Dfg itk
4. HEEEH7R BT HE RO 7= 30 O IR A HE B
5
6
!

. BB 7 B T — A DT R
. NAMsDBAZ - 1& HICB T DS BEEOHERE
. RIS E(EHANAMSTE F D78 DA L7 58 i




NAMsDFt= 523

BRIt Iﬁ/\*—l\ﬂ‘—“/y7 D3

ANV

Partnership Aims to Increase Adoption and Implementation of New

Approach Methodologies
April 3,2025

The NIH Common Fund's Complement Animal Research
In Experimentation (Complement-ARIE) Program has
partnered with the Foundation for the National
Institutes of Health (FNIH) ' to enhance the adoption
and regulatory use of New Approach Methodologies
through the establishment of a Validation and
Qualification Network (VQN). New Approach
Methodologies, or NAMs, are laboratory or computer-
based techniques designed to more accurately model
human bioclogy, complement traditional animal studies,
and, in some cases, serve as alternatives to animal
testing. Complement-ARIE and FNIH will form a public-

Complement-ARIE Launches Validation
and Qualification Network

private partnership that brings together members of multiple sectors to identify opportunities for innovation

and coordination.

https://commonfund.nih.gov/complementarie/news/partnership-aims-increase-adoption-and-

implementation-new-approach

SFENIH .o, oo, oo, e oo CEEIED

Timeline

Thee VO program desgn phase will be at st one year, foliowed by the Imokementation phace

Design Implementation

Year 1 Years 1-5 Implementation

Years 6-10

https://fnih.org/our-programs/validation-qualification-network-design-phase/
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NIH to priorifize human*based research technologies

New initiative aims to reduce use of animals in NIH- funded research.

The National Institutes of Health (NIH) is adopting a new initiative 0 expand innovative, human pased science while reducing
animalusein research peveloping and using cutting edge alternative nonanimal research models aligns with the U.S. food and
Drug Adminis:rauon's (FDA) recent initiativel link 1S external) o to reduce testing in animals. While :raditlonak animal models
continue 10 be vitalto advancing scientific knowledge. using new and cmergmgtechno&ogmc—s can offer unique strengths that, when
utilized correctly of in combination, can expand the toolbox for researchers t@ answer prcviously difficultor unansv.-c'rabic

biomedica\rcscarch qwsnor\s.

«For decades, O piomedical research system has relied heavily on Jnimal models. with this nitiative, NIH1S usheringin 3 new era

of .anovation,” said NIH Director Dr. Jay ghattacharya “By integrating advances in data science and rechnologY with our growing
understanding of human biclogy, we can fundamentally reimagine the way researchis conducted from clinical development 10 modern tissue €
real-world application. This human pased approach will accelerate innovation, improve healthcare outcomes, and deliver \ife

changing treatments. |\t marks 2 critical leap sorward for science, public trust, and patient care.”

Some podies of research have peen inconclusive onthe efficacy of trans'mt'mgthc results of animal models 10 human diseases, such ) .. , ' ___' P
as Alzheimer’s disease and cancer.Thcsctranslanonak challengesto humans may pbe due 10 d'uﬁercnces'm anatomy.physio'.og\;, cupported by NiF -ommon Fund an |

\ifespan, and disease charact(-nsncs. While humans and animals may share genes, some studies have shown there could be Wys:

£ ey L PR . e i _vae 2t -
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EU-ToxRiskiZ X ARFIEE

chemical selection

selection of test systems

case studies

_______________________________________________ .“ |
in silico prediciton of ADME and toxicity; biokinetics data 1
p yJ .
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computational modelling

Liver Kidney Lung Neuro DART

quantitative key event

cytotoxicit biokinetics

transcriptomics

:: : E] EUTOXRISK funded by i:;lﬂ%ﬂ;i;;ﬂ;l;e"&r'ﬁg“;lES Horizon 2020 (2016~2021)
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Vision of NGRA
Filling of data gaps, = = TE"’ZS’E"’P «p Overall protection concept,

based on matrix of
apical endpoints

NGRA: Next Generation Risk Assessment

BH

based on identification of safe
threshold concentratio
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BETTER POLICIES FOR BETTER LIVES

OECDIZBITAA]DOEN A BRI R 1

b FREOBBEET A ZH W ZEREAREBRIENEHEINDS
(2004)

* Transcutaneous Electrical Resistance
Test Method (TER), TG430

e Reconstructed model of human
epidermis, TG431

vVTG404 (BhikER) DB 2

https://www.oecd.org/chemicalsafety/aboutchemicalsafetyandbiosafety.htm
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OECD:http://www.oecd.org/env/ehs/testing/oecdguidelinesforthetestingofchemicals.htm Ca . 410/0 (31/76) AChleved |



AOP (Adverse Outcome Pathway)

Steps of AOP

e Key Event (KE)

A S BLRRS

Adverse Qutcome (AQ)

-

o Population
?_\ Organism
'Organ

'l 3;% N W cellular
/.’
| %:% ‘ Organelle
Molecular : ,
Initiating \ *ﬁ?/ % Molecular
Event
(MIE) e

nathogenesis / time

Representation of the AOP Development Process
at the OECD

Declassification
by Chemicals and
Biotechnology
Committee and
Publicatiop

https://www.oecd.org/chemicalsafety/testing/adverse-outcome-pathways-molecular-screening-and-toxicogenomics.htm
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TANTART A E (GL497; June 14, 2021)
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https://www.oecd.org/chemicalsafety/aboutchemicalsafetyandbiosafety.htm
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(Integrated Approaches to Testing and Assessment : {F a2 R ST DHDTL —LT—7)

Problem formulation

Multiple strategies
e.g. in house data,

mining of relevant
data bases,
literature search

Weight of Evidence Assessment: ¥Es||  Regulatory
Adequate information for decision-making? conclusion
NO
Generate additional information [YEs
-

NO
Weight of Evidence assessment:
Adequate information for decision-making? ‘

https://www.oecd.org/chemicalsafety/risk-assessment/iata/
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Defined Approach
Fixed 'mformation sources

Fixed Data Interpretation

o Testing and Assessment

Integrated Approach t

Flexible approach
Weight of evidence/ex
» Need fora confidence building fr

pert ]udgement
amework

Joado Bar i
roso (Joint Research Centre, EURL E
, CVAM)
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EAREF2:OEME(CL S5 1A% vs. EIfEALO3RsSOEE

m SRERE(E FENI I Z RS I ADREREMDI A>T TR NI ERE
ICH M3(R2) (2010) /ICH S6(R1) ePPND3%E (2012)

m In vitroiiti® ((XNEE) OFIFE
ICH M3(R2) (2010) /ICH S10 (2014) /ICH S5(R3) (2021)

m Weight of Evidence (WoE) (Ck35%4fh :
ICH S1B(R1) (2023) /ICH S11 (2021)
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« Predictive Toxicology Roadmap® %&£y (2017)
v HEEBIY A7 (MPS) DEA

o Alternative Methods Working Group%& }& (2019)

 Advancing New Alternative Methodologies at FDA®D3E1T1 (2022)
* New Alternative Methods Program ($5 million in 2023)

Advancing New Alternative

v FDAﬁ‘)‘*ﬁfﬁU*UFﬁT% f:b@‘%ﬁ&@i@*ﬁ,ﬁk %—%&3\% Methodologies at FDA
v AURIRBRIE B I 5 D UIHEIR T A R Z A4 > Opefh
VIRTCIRBORN A R oA VIREZHEE T B 72D DT v v 7 OffH




The FDA Modernization Act(FpARHALE)

B RBRIC BT 5 FDA no Ionger

JEERPR R 2L RRM TOBMARBRD  hastorequire
HBHOBPE (Ver. 2) 12/29/2022 animal testing
for new drugs

Agency can rely on

.
A ]
|
. - . ~ .'
animal-free alternatives -
before human trials .
Tens of thousands of ro are used by companies for drug toxicity testing each year.
SCIENCE science org 1 R » YOI I

Bzl L EWERRBARO O OEKRABREZXET S
Zuatz 2O ZER (Ver. 3)
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\ This roadmap p outlines & strategicC, stepwise approach for FDA 10 reduce animal testing in prechmcal safety
\ studies with scnentiﬂcauy yvalidated new approach methodologte s (N NAMS), such as organ- _on-a-chip gystems,
\ compu’tahonal modehng and advanced in vitro assays- By partnenng with federal agencies like NIH and
\ VA through hl VA A can accelerate the yalidation and adoption of these human-re relevant methods,
\ wnprowng pr i in imal use. This transition will enhance pubhc health DY
i i sitioning FDAas a

April, 2025
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m Early Consideration®/AZ&

-  EZFEIPIEEPFEICHITBNew Approach Methodologies (NAMs) FIEODAEHCDL
C(https://www.pmda.go.jp/files/000277384.pdf)

m NAMst&ETD—F>90 I —T D5 E
BERB N R ZPRERTRY A N —(CEDFBRL SN THED. NAMSICRE T 28Rk 4 IRERRE(IC DOV Tikam

EDHD

n EABMREEREEDELS

- EMERLE@EENTF BREEBRAE LMt >5—(JaCVAM), EER. 7
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https://www.pmda.go.jp/review-services/0071.html
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FDA EMA
DDT Qualification Program Qualification of novel methodologies for drug
development

BELFHREEEN BEZ7ALRICOVWTEH

e o WRIFIEEGERD O ERER F THE/L L
oS o EEDEME|LERTE L 7-Context of Use (CoU)IZi&kTE (BARR7AEERIZ A LY)
o EREBA~DEKITAN
o HTEMETHRIEE o IREHFITIE
R 5 o 3REDETBIRZEDHHEIERE N B D < Qualification advice lZIEAF
(EEUNES Qualification opinions &2 B

.

FSKNTFA DDTY 7 F— XA 1D T,
DDT (Drug Development Tool) 7t — 2 (AMED-ICHBFFEEEN) 123U C
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The relationship between DDT and NAMSs

Innovative Drug Development Acceleration

— New
n Chemico Approach
! V'trot,_ __ methods

Guidelines Guidelines = test etc.

—

'é'(raditional Reduce Animal Study

Validated Methods

Validated Conventional
Methods But
Not qualified

method
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BETTER POLICIES FOR BETTER LIVES

B ZEBRARIEEIHZ) BRI
OECDDOEMERRIZEETHT ANT AR T AL/ (TG) (2024)
ko

RERBRE 430, 431 (incl. 5 RhE models), 435
439 (incl. 6 RhE models)

AR Rl 2 437, 438, 460, 467, 491, 492 (incl. 4 ChE models), 492b, 494, 496
442C (ADRA, DPRA, kDPRA), 442D(KeratinoSens, LuSens, EpiSensA),

442€ (h-CLAT, U-SENS, IL-8 Luc assay, GARD™Skin) , 497

12 B R Y 428

BinEE 471, 473, 476, 487, 490
455 (incl. 3 test methods), 456, 458, 493 (incl. 2 test methods)

OECD:http://www.oecd.org/env/ehs/testing/oecdguidelinesforthetestingofchemicals.htm 5%? . Ez!:—cﬁ:ﬁ%énkjj—sf
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E| R HE L BERE  (International Organization for Standardization & 1SO) 10993-1
HAPESE RS (Japanese Industrial  Standards = JIS) T0993-1 I’qsmb
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%}7{% JaCVAM has contributed to various
MAT validation studies (e.q.,
%am%gnﬁ%@i PYROMAT, aMylc-MAT, LumiMAT)

« BRINZER) I -
v HERIEPEILEERE (Monocyte Activation Test, MAT) DSIR#EE X

v 20254RIZ 9 FIC K AR IR EIBR N
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[ERIESHOEMBEBISEHMIZBRSE T AL K24 2] 1220 T
(ARS8 0129 45 8 5 A M34ELH 29H : ICH S5(R3) guideline on reproductive toxicology: Detection of
Toxicity to Reproduction for Human Pharmaceuticals)

I IAG RN (Malformation or Embryo-Fetal Lethality, MEFL) ®OFJI7 7' 10—+
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